The antimicrobial efficiency of Phyllanthus amarus Schum. and Thonn, medicinal 
Introduction
One of the major uses of plant apart from food, clothing, shelter and timber is its therapeutic uses (1) . The medicinal value of these plants lies in bioactive phytochemical constituents that produce definite physiological action on the human body (2) . The active ingredients of most of the commonly used conventional drugs were originally derived from plants parts before their pharmaceutical mass production from synthetic chemical (3 and 4) .
Presently, the use of natural products ranging from drugs and foods for industrial material is increasing (5) . This is because of fear of side effects, environmental pollution and other unfavourable factors that are often associated with conventional medications which are relatively reduced or even absent in natural products (6) . In addition, some ailments do not have any available conventional preventive drugs. This therefore makes research in plants and other natural sources very imperative. Many locally available plants acclaimed to posses some therapeutic properties are being subjected to scientific study to ascertain the basis of their therapeutic effects and possibly be integrated into modern medicinal practice (7) .
Phyllanthus amarus, member of Euphorbiaceae family was first identified in central and Southern India in 18 th century. It is commonly called carry me seed, stone -breaker, wind breaker, gulf leaf flower or gala of wind (8) . There are over 300 genera with 5000 species in the Euphorbiaceae worldwide. It is a small, erect annual herb that grows 30-40cm high and are highly distributed in most tropical and sub-tropical countries. The Yorubas of the South-Western Nigeria called it lyin-olobe, the Hausas in the Northern part called it geeron tsutsaayee and the Igbos of the South-East called it Ugwu ite kwowanasu.
The extract is a good blood purifier for light malaria fever and anaemia, while, the root extract is said to have therapeutic effect on Jaundice (9) . P. amarus primarily contains active constituents including phyllantine and hypohyllantine, alkaloids and bioflavoniods like quercetin. Reports showed that their functions are diverse which include provision of strength to plants, attraction of insects to pollination and defense against predators, provision of colors, while some are simply waste products (9) . The discovery of Phytochemicals such tannins, saponin, flavonoids, alkaloids, glycosides from P. amarus extracts has provide some justification for many medicinal uses of the plant. Past report on the phytochemicals and antimicrobial activities of P. amarus have been on the whole plant as it is a small herb and often used in this manner in folk medicine.
The objective of this work is to determine the phytochemicals and antimicrobial potential of the leaves and stem of P. amarus obtained in Afikpo, Ebonyi State, Nigeria. 
II. Materials And Methods

Collection and identification of Plant sample
Standardization of inoculums
The inocula were prepared from the stock cultures, which were maintained on nutrient agar slant at 4 0 C and sub cultured onto nutrient broth using a sterilized wire loop. The density of the suspension inoculated onto the media for susceptibility test was determined by comparison with 0.5 McFarland standard of barium sulphate solution (10)
Preparation of the Media Used
The media used was Mueller-Hilton Agar which was prepared according to manufacturer's instruction and sterilized by autoclaving at 121 o C for 15minutes at 15psi. The sterilized media of about 15ml was poured into sterile plates at the angle of 45 o and were allowed to be solidified before use.
Sample Preparation and Extraction
2.5.1 Sample preparation P. amarus leaves and stem were air dried at room temperature (25 o C) for two weeks. The dried plant material was ground with a mill grinder (standard Model No 3) into fine powder and kept in plastic container for further use.
Extraction
The powdered plant material (50g) was soaked with 100 mL of ethanol and 140 mL of chloroform in 500 mL capacity respectively and was allowed to stay for 48 hours. After this, the mixture was stirred and carefully filtered into a 250 mL conical flask using whatman's No. 4 filter paper. The supernatant (extract) from the ethanol was concentrated at 50 o C and that of chloroform at 40 o C using water bath. The concentrated extracts were Labeled EEP (Ethanolic Extract Phyllantus), CEP (Chloroform Extract Phyllantus)
Antibacterial Assay
Antibacterial activity of the ethanolic and chloroform extracts of Phyllanthus amarus was individually tested against the studied organisms.
In vitro, antibacterial test was then carried out by disc diffusion method (11 and 12) using 25µl of standardized suspension of tested bacteria (10 8 cfu/ml) spread on Mueller-Hilton agar plates. The dried and sterile disc (8mm in diameter) impregnated with 0.1ml of standard plant extracts were placed on the seeded agar plates with the aid of sterile forceps. The plates were incubated at 37 o C for 24 hours. Antibacterial activity was evaluated by measuring in millimeter (mm) the zones of inhibition against the tested bacteria (11).
Determination of Minimum Inhibitory Concentration (MIC)
Minimum Inhibitory Concentration of the Ethanol and Chloroform extracts of the plant was determined by preparing different concentration of the extract, 25 mg/ml, 20mg/ml, 15mg/ml, 10mg/ml, and 5mg/ml. Briefly, 0.1 ml of varying concentrations of the extracts were added into the test tubes separately containing 9 mL of standardized suspension of tested bacteria (10 8 cfu/mL). The test tubes were incubated at 37 0 C for 24 h. Controls were used with the test organisms, using distilled water instead of plant extract. The least concentration of the samples with no visible growth was taken as the MIC (13).
Phytochemical determination.
The phytochemical analysis for qualitative detection of alkaloids, flavonoids, phlobatannins, steroids, terpenoids, and cardiac glycosides, anthraquinones and saponins was performed on the extracts as described by (14) .
III.
Results Table 1 revealed some phytochemicals present in the leaves and stem of the plant. Phytochemicals such as saponins, steroids, phlobatanins, terpenoids, tannin, flavonoid, cardiac glycoside were found on the ethanol and chloroform extracts respectively. In the ethanolic extract of leaves, tannins, terpenoids, flavonoids, steroids and cardiac glycosides were all present, whereas, anthraquinone and phlobotannin were absent. On the other hand, in the chloroform extract, saponin, steroid, cardiac glycoside, phlobatannin and terpenoid were all present, while tannin, flavonoid and anthroquinone was absent. Observed in the ethanol extract of the stem were the following phytochemicals tannin, saponin, steroid, cardiac glycoside and terpenoid, whereas, flavonoi, phlobatannins and anthraquinone were absent. In the chloroform extract of the stem, tannin, saponin,steroid, phlobotanins and terpenoid were present while, flavonoid, cardiac glycoside and anthroquinone were absent 20 20 IV.
Discussion
The result obtained from this study showed that the chloroform and ethanol extract of Phyllantus amarus contains some bioactive agents as stated in TABLE 1. These agents are saponins, terpenoids, flavonoids, steroids, cardiac glycosides, phlobatannins and tannins. These agents are the effective agents of medicinal plant which have medicinal values as shown in some other studies (15, 16 and 17) The presence of saponins in the plant may aid in reducing the burden of the liver as regards cholesterol metabolism and in central nervous system activities. Saponins have also been reported as natural antibiotics helping the body to fight infections as well as knocking out some tumors especially blood and lung cancers ( 15, 16, 18) .
Flavonoids was completely absent in the chloroform and ethanol extract of the stem but was present in the ethanol extract of the leaves. Flavonoids are antioxidants and free radical scavengers which prevent oxidative cell damage, have strong anticancer activity and protect the cell against all stages of carcinogenesis. Flavonoids in intestinal tract lower the risk of heart diseases and act as inhibitors of cyclooxygenate and 5-lipoxygenase, such that additional anti-inflammatory and thrombocyte aggregation inhibitory effect can be expected (19) . Terpenoids was present in the chloroform and ethanol extract of the leaves and stem of the plant. They are known to have analgesic properties. Phlobatannins was completely absent in the ethanol extracts of both leaves and stem but present in the chloroform extracts of the stem and leaves. The presence of phlobotannins serves as diuretic. The presence of terpenoids in the p. amarus extract indicated it as a natural agent for antibacterial and antifungal botanicals.
Some Glycosides are known to possess analgesic and anti-inflammatory properties. Cardiac glycosides have a strong and direct action on the heart, helping to support its strength and rate of contraction when it is failing. Cardiac glycosides are significantly diuretic.
Tannins have hypoglycemic activities. They have been reported to have astringent properties, hasten the healing of wounds and inflamed mucus membrane (18) , while steroids have anti-inflammatory and analgesic properties.
The outcome of the study has also shown that the ethanol and chloroform extract of Phyllantus amarus possess antimicrobial activity. The antimicrobial activity of the plant extract against the tested pathogen varied as recorded in TABLE 2. Staphylococcus aureus and Escherichia coli showed the highest susceptibility with 4 cm zone of inhibition respectively, while Candida albican has 3 cm zone of inhibition in ethanol extract. The difference in the inhibition zone might be attributed to a more sensibility target site on the bacteria than on the C. albican by the antimicrobial agent. From the result it was observed that the chloroform extract seem to be more potent and have greater antimicrobial activity than the chloroform extract (TABLE 2). The highest zone of inhibition where found in ethanol extract of the plant. This result is justified by the report of (20) who indicated that polar solvent like ethanol were more active and can extract all the essential nutritional content of the leaves than chloroform which is a non polar or less polar and more volatile substance and therefore evaporate easily. The susceptibility of the tested organisms to extracts of Phyllantus amarus is in line with the work of (13, 22) . The result of this research is also in agreement with the report of (23, 24) . The Minimum Inhibitory concentration of the chloroform and ethanol extracts of the Phyllantus amarus on the tested organisms varies as shown in TABLE 3, this show that the effect of the extracts differs from one organism to other.
V.
Conclusion and Recommendation.
Today most pathogenic organisms are becoming resistant to antibiotics (25) . To overcome this challenge, the discovery of novel active compounds against new targets is a matter of urgency. Thus, P. amarus could become promising natural antimicrobial agents with potential applications in pharmaceutical industry for controlling pathogenic organisms. However, if the plant extracts are to be used for medicinal purposes there should be improvement in approaches for natural-product isolation, characterization and synthesis, this could be opening door to a new era in the investigation of natural products in academia and industry
